Objective. Th e neutrophil-lymphocyte ratio (NLR), determined from peripheral blood, is accepted as an available and practical indicator of the systemic infl ammation. In this study, we aimed to determine whether the NLR was higher in euthyroid chronic autoimmune thyreotidis (CAT) patients compared to a healthy control group.
Chronic autoimmune thyreotidis (CAT) is one of the most common human autoimmune diseases. Th yroid dysfunction occurs in varying degrees and with elevated serum anti-thyroid antibodies levels in CAT patients. It is characterized by diff use lymphocytic infi ltration of the thyroid gland. Despite studies on autoimmune infl ammation, the pathogenesis of CAT still remains unclear (Rao et al. 2010; Poplawska-Kita et al. 2015) .
Parameters of the hemogram, including immune system elements (neutrophils, lymphocytes, and platelets), are used for the assessment of diseases, and immune system elements play a role in the control of infl ammation (Yao et al. 2013; Choi et al. 2014) .
Recently, the neutrophil-lymphocyte ratio (NLR) has been shown to be a marker of systemic infl ammation (Uslu et al. 2015) . Th e NLR has been widely used to determine the severity of infl ammation in cardiovascular disease, malignancies, diabetes mellitus, hypertension, and autoinfl ammatory diseases (Bhat et al. 2013; Celikbilek et al. 2013) . It is also used as a marker of disease activity where it predicts disease progression and mortality (Kaya et al. 2014; Sahin et al. 2013; Rifaioglu et al. 2014; Cho et al. 2015) .
In this study, we aimed to determine if the NLR was higher in CAT patients compared to a healthy control group.
Materials and Methods
Subjects. Fift y-nine patients with euthyroid CAT (9 male, 50 female) did not receiving any replacement therapy were enrolled in the study. Th ey were outpatients at Regional Training and Research Hospital, Department of Internal Medicine and Endocrinology, Erzurum, Turkey. Fift y-three control subjects (27 male, 26 female) were selected from the healthy relatives of the patients from the same clinics. Pregnant patients or those who had hematologic disease, cancer, severe renal or liver disease, ongoing infection or chronic infl ammatory disease, or autoimmune disease were excluded from the study. Height, weight, waist circumference, and venous blood samples of patient and control groups were measured. All complete blood count analyses were performed with an automatic hematologic analyzer. Th e study was approved by the institutional ethics committee of the Erzurum Regional Training and Research Hospital.
Biochemical and hormone analysis. Fasting blood samples were collected in gel tubes that did not include anticoagulants to measure blood glucose, cholesterol, C-reactive protein (CRP), thyroid stimulating hormone (TSH), free T3 (FT3), free T4 (FT4), thyroid peroxidase immune body (anti-TPO), anti-thyroglobulin immune body (anti-TG), and liver and renal function. An additional blood sample was collected in an EDTA tube and used to measure the hemogram. All the blood samples were collected aft er 12 h overnight fasting and centrifuged at 1 800 × g for 15 min before analyzing.
Biochemical parameters were measured colorimetrically using Abbott original reagents in an Abbott Architect c8000 autoanalyzer.
Total white blood cell (WBC), neutrophil, lymphocyte, and platelet counts were determined with a Sysmex XE-2100 Hematology Analyzer (Sysmex Corp., Kobe, Japan). Th e NLR was defi ned as the absolute neutrophil count divided by the absolute lymphocyte count. Th e platelet-lymphocyte ratio (PLR) was defi ned as the absolute neutrophil count divided by the absolute platelet count.
Statistical Analysis. Statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS), Version 20. Descriptive statistics were used to summarize all measurements. All continuous data are shown as mean ± standard deviation. Th e euthyroid CAT group and the control group were compared using the chi-square test and student's t-test. Pearson's (for continuous data) and Spearman's (for ordinal data) tests were used for correlation analyses. Multiple linear regression analysis was used to detect independent variables of euthyroid CAT. Th e level of statistical signifi cance was established at p<0.05.
Results
Mean age of patients group was 33.9±12.9 years and mean age of control group was 30.2±12.4 years. CAT patients were more frequently female than subjects in the control group (p<0.001). Socio-demographic characteristics of study participants are presented in Table 1 . Th e NLR in the CAT cases was signifi cantly higher than in the healthy control group. Similarly, the PLR was signifi cantly higher in the case than the control group. In contrast, lymphocyte counts were lower in cases than controls. No associations with CAT disease were observed for WBC count, neutrophil count, anti-TPO levels, or anti-TG levels (Table 2) . A positive correlation was seen between NLR and CRP, anti-TPO, anti-TG, WBC count, and PLR (Table 3) .
Multivariate regression analysis showed that the NLR was a risk factor for euthyroid CAT disease independent of body mass index (BMI), age, and gender (Table 4) . Feng et al. 2014; Deng et al. 2015) . Platelets also have an active role in the infl ammation and regulatory eff ects on the immune system (Boilard et al. 2010; Choi et al. 2014) . It is a huge advantage that all of these parameters of infl ammation (levels of neutrophils, platelets, lymphocytes, NLR, and PLR) can routinely and cheaply be measured in the peripheral blood.
Some studies have reported that NLR and PLR were used as infl ammatory marker in autoimmune diseases. According to the results of these studies, they were found that higher NLR and PLR in patients with rheumatoid arthritis than healthy subjects' control group (Uslu et al. 2015) . Additionally, higher NLRs have been reported in patients with familial Mediterranean fever, ulcerative colitis, and psoriasis diseases (Guthrie et al. 2013; Ahsen et al. 2013; Sen et al. 2014 ). In the current study, we found higher NLR and PLR in patients with euthtyroid CAT compared to controls.
Neutrophils abnormalities in their activation may lead to an autoimmunity and tissue damage (Kaplan et al. 2013) . Moodley et al. (2011) have reported as a result of study that lymphocytes have early apoptotic markers and this may be associated with autoimmunity and lymphopenia. Experimental studies have shown that platelets have role in the regulation of innate and adaptive immunity (Semple and Freedman 2010). Sprague et al. (2008) have reported that platelet microparticles may activate adaptive immune cells, trigger antibody synthesis, and alter lymphocyte activities. Platelet microparticles may stimulate an immune response (Italiano et al. 2010 ). In our study, although the PLR and the NLR were higher in patients than controls, no correlation between the PLR and autoimmune antibodies was found.
CRP is one of the major components of infl ammatory reactions. Infl ammation, infection, and tissue injury may increase the CRP ( Ansar and Ghosh 2013) . CRP has been shown to increase autoimmune diseases such as pyoderma gangrenosum and ulcerative colitis ( Rowe et al. 1986; Turner et al. 2011) .
In this study, we found that the NLR is a risk factor of euthyroid CAT independent from BMI, age, and gender (Table 4 ). Present symptoms show that the NLR increased values in the euthyroid CAT are statistically signifi cant in comparison with healthy control group. It correlated with autoantibody level, which is used for the diagnosis of disease. Th ese results indicate that systemic infl ammatory process is important in the CAT etiology. 
Di scussion
In this study, we demonstrated that the NLR and the PLR are higher in the patients with euthyroid CAT disease without any replacement therapy than controls while lymphocyte counts were lower. Positive correlations were seen between the NLR and CRP, anti-TPO, anti-TG, WBC count, the PLR. Th e PLR was found higher in the patient group.
Etiology and systemic involvement of CAT are still unknown (Poplawska-Kita et al. 2015) . Th e results of studies emphasize that neutrophils, platelets, and lymphocytes are important in infl ammation (Feng et al. 2014; Kemal et al. 2014) . Neutrophils lead to the production of cytokines (Wang and Arase 2014) , and cytokines play a signifi cant role in the pathogenesis of infl ammatory diseases. Cytokines also activate neutrophils and platelets (Jaillon et al. 2013;  
